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INTRODUCTION
• High throughput screening (HTS) assays can be used to probe
the effect of chemicals acting on cells and infer in vivo toxicity.
• The U.S. EPA ToxCast program is building a large collection of
in vitro HTS assay data for very diverse chemicals. 1-3
• The NRF2-ARE antioxidant pathway is an important biological
sensing and regulating system in response to xenochemicals.
• When the external disruption exceeds the inherent resilience
of the biological system, cellular damage can occur, eventually
leading to cytotoxicity.4
• The No. 4 Principle of Green Chemistry aims at designing
molecules with reduced toxic potentials.5
• This presentation is about a coupled diagram to guide safer




• U.S. EPA ToxCast and Tox21 database
• M.W. range 50∼1000
• Total number of chemical entries > 1200
Correlation Diagrams











































molecular softness can distinguish the two groups of chemicals of interest
• Model Evaluation
precision = true positive/(true positive + false positive)
recall = true positive/(true positive + false negative)
measure precision accuracy ROC AUC
cross validation 0.86±0.04 0.80±0.03 0.81±0.04
external evaluation 0.90 0.78 0.81
• Design Diagram
coupled diagram to guide chemical design with reduced toxicity
EPA Disclaimer: The views expressed in this poster are those of the authors
and do not necessarily reflect the views or policies of the U.S. Environmental
Protection Agency.
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